Interactions between selenium and group Va-metalloids (arsenic, antimony and bismuth) in the biliary excretion.
The interrelationship between the biliary excretion of exogenous group Va-metalloids (arsenic, antimony and bismuth) and selenium, as well as endogenous glutathione has been studied in rats injected intravenously with sodium selenite and one of the group Va-metalloids. Arsenic, antimony and bismuth appeared in the bile of rats together with large amounts of non-protein thiols (NPSH, representing glutathione and its SH-containing degradation products) and, with the exception of bismuth, they caused choleresis. Significant interactions were observed in the hepatobiliary disposition between selenium and each of the group Va-metalloids, however, their outcomes were not uniform. When coadministered with sodium arsenite or arsenate, selenite enhanced the initial biliary excretion of arsenic 2- and 8-fold, respectively, without further increasing the concomitant excretion of NPSH or the choleretic effect of arsenicals. However, selenite augmented neither the excretion of antimony or bismuth, nor the simultaneous biliary release of NPSH. In turn, arsenite, arsenate and antimony potassium tartrate increased the initial biliary excretion of selenium more than 10-fold and enhanced the accumulation of selenium in blood (exclusively in the erythrocytes). In contrast, administration of bismuth ammonium citrate diminished both the biliary excretion and the erythrocytic accumulation of selenium, while causing retention of selenium in the blood plasma. In rats receiving arsenic or antimony with selenite, the time courses of the biliary excretion of these group Va-metalloids, selenium and NPSH were similar. It is hypothesised that incorporation of selenol metabolites of selenite into the glutathione complexes of arsenic and antimony, resulting in cholephilic ternary complexes, accounts for the arsenic- and antimony-induced augmentation of the hepatobiliary transport of selenium. However, additional chemical and/or dispositional mechanisms are thought to be responsible for the selenite-induced increase in biliary excretion of arsenic.